cancer treatment, except operative therapy, is provided on an outpatient basis, and the average length of hospital stay has been shortened to 19.9 days. [2] Under this circumstance, cancer patients are required to voluntarily self-manage cancer pain and problems caused by the pain. The concept of self-management has been mainly used for patients with chronic disease. In the area of cancer nursing, the Oncology Nursing Society added "self-management" as one of the priority topics for research in the survey they conducted in 2013. [3] The mainstream view of health-care professionals had been that patients with cancer pain should join the pain management provided by health-care professionals. However, it has been shifting to the view that patients may voluntarily self-manage their cancer pain.
The use of the concept of self-management started in a study aiming to verify the effectiveness of a training to quit smoking in 1971. [4] Since then, the concept has been used in educational programs for patients with arthritis pain, [5] behavioral and psychological approaches to the assessment and treatment of chronic pain, [6] and self-management by patients with fatigue from chemotherapy. [7] Among the studies that used the concept of self-management of cancer pain, one was a qualitative study targeting patients with metastatic bone pain, [8] intervention studies aiming to promote self-management by patients with cancer pain, [9] [10] [11] and a qualitative study that shed light on self-management of pain by patients with advanced cancer from the viewpoint of palliative professionals. [12] Based on these studies, the concept of self-management by patients with cancer pain could be considered a new concept; however, the distinction from the similar concepts such as pain management or self-care is unclear. While a study on concept analysis of "older adults' persistent pain self-management" [13] has been published at present, it is necessary to find out the characteristics of the concept of self-management of cancer pain to consider concrete strategies for nursing care for patients with cancer pain. In this study, a concept analysis was conducted on "self-management of cancer pain" aiming to develop a theoretical definition of the concept, identify its attributes, antecedents, and outcomes.
Methods

A model of concept analysis
In this study, Rodgers' evolutionary model of concept analysis was used. [14] Rodgers' evolutionary method of concept analysis is intended to identify the characteristics of a concept by comparing it with its relevant concepts. In Rodgers' model, the characteristics of concept are shown in attributes, antecedents, and outcomes. Rodgers' model is suited for determining what kind of consensus has been achieved for the concept of "self-management of cancer pain" and how it is used in medical and nursing science. Rodgers' model uses the term "consequence" instead of "outcome." However, since self-management is considered to be a subjective and affirmative action of patients with cancer pain, this study used "outcome."
Studies included in the analysis
PubMed, CINAHL, and the search system of ICHUSHI were used for the literature search. The target years of literature search were from January 2000 to February 2017. The target languages were English and Japanese. The terms used for the literature search were "cancer pain," "self-management," "self-control," and "self-care." Studies containing these terms in their titles and/or abstracts were selected. As a result, 232 studies (218 English studies and 14 Japanese studies) were selected. From the 232 studies, 27 were omitted because of double selection; hence 205 studies remained. Of the 205 studies (191 English studies and 14 Japanese studies), 18 studies dealt with noncancer patients -such as elderly patients with arthralgia -3 studies dealt with child patients and 3 studies did not adopt the format for research papers. Therefore, these 24 studies were omitted from the 205 studies and 181 studies remained (176 English studies and 5 Japanese studies). Among the 181 studies, 160 studies that did not contain "self-management" in their titles and/or abstracts were omitted and 21 studies remained (18 English studies and 3 Japanese studies). PubMed MeSH classifies "self-management" and "self-care" into the same entry category. Since this study aims to analyze the concept of self-management of cancer pain, it attaches importance to the term "self-management." In addition, since studies on self-management of cancer pain must be collected from various fields, information retrieval systems, such as Google Search, were used for the literature search. Consequently, 6 studies were added to the 21 studies. Finally, 27 studies (23 English studies and 4 Japanese studies) [3, [8] [9] [10] [11] [12] were used for the concept analysis of self-management of cancer pain.
Data collection and analysis
The target studies were read in detail and the basic information (author's name, publication year, title, and study design) was extracted as well as the definitions, attributes, antecedents, outcomes, and concepts, all of which are related to the concept of self-management of cancer pain. These were entered into the created matrix sheet. The descriptive data of attributes, antecedents, and outcomes were classified into codes according to their meanings. The codes were then sorted into subcategories based on similarity, and the subcategories were sorted into further categories in the same way. A definition of "self-management of cancer pain" was created after considering the relevance among these categories. Students in a doctoral course in nursing science provided their input to ensure the validity of this concept analysis. In addition, the study was supervised by an instructor for the doctoral course of nursing science during the whole process of this concept analysis.
Results
Related concepts
In the target literature of this study, the following concepts were used in relation to self-management of cancer pain. With respect to the relationship between the terms "self-care" and "self-management," "self-management" was used as an element of "self-care" in some studies, [10, 12, 21] while "self-care" and "self-management" were considered to have the same meaning in another study. [10] None of the studies made a clear distinction between the terms "self-management" and "self-care" in their use. The term "Pain management" was described as patients efforts to relieve pain [10, 22, 24] and as practiced by a health-care professional such as a nurse. [27, 31] The term "Self-medication" was used only to mean self-management of an analgesic. [8, 18] The term "Self-action" was described as an action originated by oneself to maintain pain control in daily life. [12, 15] The term "Self-regulation" was used to mean patients taking a smaller dose of an analgesic than was prescribed. [12] 
Constructs of self-management of cancer pain
The attributes, antecedents, and outcomes extracted as constructs of self-management of cancer pain are shown in Figure 1 , which presents the results according to Rodgers' phases of evolutionary concept analysis.
Theoretical definition
Based on the attributes, antecedents, and outcomes that were found in this study, self-management of cancer pain can be defined as follows: The process in which patients with cancer pain make the decision to manage their pain, enhance their self-efficacy by solving problems caused by the pain, and incorporate pain-relieving strategies into daily life, through interactions with health-care professionals.
Attributes
The attributes of self-management of cancer pain were classified into the following five categories as shown in Table 1 : Interaction with health-care professionals, Decision-making to pain management, Process for solving pain-related problems, Self-efficacy, Incorporating strategies for pain relief into daily life.
Interaction with health-care professionals
This category of attributes includes two subcategories, namely, "Communication with health-care professionals" and "Partnership with health-care professionals." The methods to interact with health-care professionals included "Negotiation with health-care professionals about preferable pain management for patient" [12, 35] and "Discussion with health-care professionals." [8, 24] Decision-making to pain management T h i s c a t e g o r y o f a t t r i b u t e s i n c l u d e s t h r e e subcategories, namely, "Active participation in pain management," "Responsibility for pain management," and "Determination to self-manage pain." "Responsibility for pain management" was described as "Morality and responsibility for using opioid analgesics" [18] and "Consistently taking initiative for their own health care." [22] Process for solving pain-related problems This category of attributes includes nine subcategories, namely, "Process," "Understanding pain conditions," "Goal setting for pain relief," "Planning for pain relief," "Implementing pharmacological pain relief strategies," "Implementing nonpharmacological pain relief strategies," "Self-monitoring," "Evaluation of pain-relieving effect," and "Modification of pain-relieving plan." "Process" was described as a complicated process, [9, 19] changing process, [11, 12, 27] and development process. [27] Process for solving pain-related problems involves understanding one's own pain [20, 35] and having standards of pain control, [12, 30] by which patients try to "Understand pain condition," and make a realistic [30, 35] and tailored pain-relieving plan for themselves, [8, 22, 27] by "Goal setting for pain relief." Patients "Implement pharmacological" and/or "nonpharmacological pain relief strategies" based on this plan and implement "Self-monitoring" using a pain diary [24, 26] and such. As a result, they make an "Evaluation of pain-relieving effect" by evaluating the change in pain [35] and the effects of medical treatment. [8, 26, 35] If the pain is not relieved, they make a "Modification of pain-relieving plan." This is a set of processes for solving pain-related issues. Confidence and motivation for the next step 35
Incorporating strategies for pain relief into daily life
Every day 18
Incorporating strategies of pain relief into daily life 9
Using problem-solving skills for pain as a part of daily life Using problem-solving skills for pain as a part of daily life 25
Maintaining pain control into daily life Maintaining desirable pain control into daily life 12
Self-efficacy
This category of attributes includes two subcategories, namely, "Self-efficacy" and "Confidence." Patients' "Confidence" was described as confidence in problem-solving, [30] confidence in pain management, [28, 35] and confidence and motivation for the next step. [35] Incorporating strategies for pain relief into daily life
This category of attributes includes three subcategories, namely, "Incorporating strategies for pain relief into daily life," "Using problem-solving skills for pain as a part of daily life," and "Maintaining pain control in daily life."
Antecedents and outcomes
The antecedents of self-management of cancer pain were classified into the following seven categories as shown in Table 2 : Physical functions, Cognitive abilities, Motivation, Undergoing medical treatment for pain, Receiving individual education, Receiving family and health-care professionals' support, and Health literacy. The contents of Receiving individual education were teaching knowledge and skills required for medication, [9, 11, 12, 19, 21, [24] [25] [26] 29, 33] clearing up a misconception about pain treatment, [10, 21, 27, 29] and instructing how to use a self-report. [9, 10, [20] [21] [22] 27, 34] The contents of "Coaching" were coaching on problem-solving skills [9, 12, [25] [26] [27] 29] and coaching how to communicate with the attending physician. [9, 10, 21, [25] [26] [27] 29] The outcomes of self-management of cancer pain were classified into three categories as follows: Pain relief, Well-being and Empowerment as shown in Table 3 . "Optimization of medication" in the category of Pain relief was described as an improvement in patient adherence to medication [3, 10, 22, 27, 34] and dose adjustment of analgesics by patient to optimum dose. [9, 23, 28, 32, 34, 35] 
Discussion
The term "self-management of cancer pain" has been considered to be included in, or have the same meaning as, the terms "pain management" and "self-care." However, the results of this study show that self-management of cancer pain is a process in which patients solve cancer-related problems by themselves through interaction with healthcare professionals. Seven categories for extracted antecedents of self-management of cancer pain were considered as indicators to assess whether a patient with cancer pain can implement self-management. The patients' relatively good physical and intact cognitive functions (i.e. able to understand information and administer medication to themselves) are prerequisites for their self-management of cancer pain. For this reason, nurses have to assess patients' physical functions, independence in daily life, state of cognitive functions, situation of self-management of medication, concentration, level of expectation toward pain relief, and willingness to act by themselves, and get information about available human and social resources. The category of Receiving individual education indicates that self-management of cancer pain by patients requires educational interventions by health-care professionals. This is owing to the fact that in most cancer pain relief treatments, health-care professionals follow the WHO cancer pain relief guidelines that provide an appropriate type and dosage of analgesics according to the level and nature of each patient's pain. [36] In addition, patients have a misunderstanding about tolerance and addiction to opioid analgesics, and resistance to its use, [37] and the problems caused by pain are different for different patients. Under these circumstances, nurses have to give individualized education to each patient considering each patient's state of pain, knowledge and recognition about pain management, living situation, and social background.
It can be assumed the five categories for extracted attributes of self-management of cancer pain can be used as components of nursing interventions for patients with cancer pain. Self-management of cancer pain does not mean letting a patient manage the pain all by themselves; it has been shown that interaction with health-care professionals is critical. This category indicates the importance of developing a relationship between the patient and health-care professionals from a one-way supportive relationship to a partnership. Since pain is a subjective symptom, if a patient does not complain about pain, no health-care professional will be aware of it. Therefore, it is necessary for patient s to develop a good skill and relationship with a health-care professional so that they can discuss pain relief measures when they are not working well and convey their concern and negotiate how to address them. Nurses should intentionally create an opportunity to talk to patients to give them advice on how to express their expectations and requests for pain management, sometimes playing a coordinating role between a patient and the health-care professional. Decision-making to pain management can be considered as patients' willingness to manage pain by themselves and take responsibility for it. It can also be understood as the attitude of a patient trying to actively take the best pain relief measure. It is important for patients to make a decision about pain management and address it because it supports their autonomy. Therefore, nurses should support patients' decision-making by explaining the importance of taking the initiative in solving problems caused by pain. Process for solving pain-related problems is a process where patients plan, implement and evaluate a pain relief strategy, and nurses need to get involved in it continuously. The key factor in this process is self-monitoring. Self-monitoring means patients closely observe their level of pain, time of onset and duration of breakthrough pain, and time of rescue drug administration and its effect. A pain diary kept for self-monitoring can be used as a tool when a nurse talks to a patient about his/her pain and give s advice. [11, 20] To improve self-management of patients, nurses have to continuously assess patients with respect to the following points: (a) How does a patient judge pain? (b) How is a patient affected by pain in daily As a result, through experiencing relief of pain and an easier life, a patient can acquire an enhanced feeling of self-efficacy that will become a driving force for solving problems at a later time. Therefore, a nurse has to share the experience of pain relief with a patient and give them feedback on how to achieve self-management so that he/she becomes aware of enhanced self-efficacy. Incorporating strategies for pain relief into daily life means patients utilize knowledge and skills of pain relief in daily life according to the change of pain. People live their life carrying out their role in paid work and/or housework, etc., finding pleasure and a reason for living. Nurses have to give advice to patients on how to utilize strategies for pain relief in daily life. Categories of Pain relief, Well-being, and Empowerment were created for outcomes. Based on this result, it can be considered that nurses need to assess self-management of patients with cancer pain with respect not only to pain relief but also to gaining a sense of ease and satisfaction to pain relief strategies, quality of life, and empowerment.
Conclusion
In this study, five attributes, seven antecedents, and three outcomes of the concept of self-management of cancer pain were found and the process of understanding and utilizing them were suggested. The attributes of the concept of self-management of cancer pain can be used as components of nursing practice to promote self-management by patients with cancer pain. The antecedents can be used as indicators for nursing assessment, and the outcomes can be used as indicators for evaluation of nursing intervention. It was further shown that to promote patients' self-management of cancer pain in the future; it is vital to incorporate into nursing practice the elements of antecedents, attributes, and outcomes of self-management of cancer pain that were identified in this study.
